Ratoon stunting disease of sugarcane by Forbes, Irvin L
Louisiana State University
LSU Digital Commons
LSU Agricultural Experiment Station Reports LSU AgCenter
1960
Ratoon stunting disease of sugarcane
Irvin L. Forbes
Follow this and additional works at: http://digitalcommons.lsu.edu/agexp
This Article is brought to you for free and open access by the LSU AgCenter at LSU Digital Commons. It has been accepted for inclusion in LSU
Agricultural Experiment Station Reports by an authorized administrator of LSU Digital Commons. For more information, please contact
gcoste1@lsu.edu.
Recommended Citation
Forbes, Irvin L., "Ratoon stunting disease of sugarcane" (1960). LSU Agricultural Experiment Station Reports. 44.
http://digitalcommons.lsu.edu/agexp/44
m m m
LETIN NO. 532 '.
MAY 1960
^ RATOON
i 1 II. 9
TUNTING DISEASE
OF SUGARCANE
II li m m m m
I. L. FORBES, R. J. STEIB, S. J. P. CHILTON
& 1 II fi
i
Louisiana State University and





Symptoms and Identification of the Disease 3




Yield Responses to Disease Control 5
Results With Present Commercial Varieties 6
Results With Former Commercial Varieties 9
Studies on Control and Rate of Increase of the Disease
In Hot-Air Treated Cane 14
Recommendations for Control of Ratoon Stunting Disease in
Louisiana by the Hot-Air Treatment of Seed Cane 17
Operation of Electric Hot-Air Oven 17
Planting, Cultivating, and Harvesting Treated Cane 19
Hot Water As a Control for Ratoon Stunting Disease 20
Addenda 21
Literature Cited 22
( ^ ^THE COVER—Picture on the cover shows placement of seed cane
in racks which fit into the hot-air oven.
^- ;
Ratoon Stunting Disease of Sugarcane
I. L. Forbes, R. J. Steib, and S. J. P. Chilton
Introduction
Sugarcane diseases have been responsible for the deterioration or
"running out" of varieties in Louisiana through the years. The most
precipitous failure of the sugar industry occurred in the decade 1920-
1930. The lowest yield, 47,000 tons of sugar in 1926, was about one-tenth
of the potential production from the acreage in cane at that time. The
failure was variously attributed to mosaic, root rot complex, and red
rot. Some researchers, however, assumed that there were perhaps other
diseases involved in the crop failures. The ratoon stunting disease
(R.S.D.) was first reported in Louisiana in 1953 (2) The likelihood is
that the disease had been present in Louisiana for many years, and it is
entirely possible that the failure of the industry in the 1920's was due
in part to this insidious virus disease.
Historical
1^ The name "ratoon stunting disease" first appeared in print in 1949
in Queensland, Australia, although Hughes and Steindl had used the
terminology there during the previous year. The trouble had been under
investigation in Australia for several years and since it appeared to
be confined to the variety Q. 28, the terms "Q. 28 trouble" or "Q. 28
disease" came into common use among farmers and investigating of-
ficers alike. It was not until 1949, however, that the Australian scientists
had sufficient information to state that the "ratoon stunting disease" was
due to a transmissible disease. The discovery that a hot-water treatment
rendered seed pieces disease-free made it possible for the Australians to
initiate full control measures against the disease.
Since 1953, the year in which the ratoon stunting disease was first
reported in Louisiana by Abbott (2) , a great deal of research on the di-
sease has been conducted by both the U.S.D.A. Station at Houma and
the Louisiana Agricultural Experiment Station at Baton Rouge.
Symptoms and Identification of the Disease
The external symptoms of the disease are stunting and reduced vigor
of plants and stiffness and abnormal rolling of leaves in very dry weather.
However, since such visible symptoms can be caused by many different
iNumbers in parentheses refer to Literature Cited, pages 22-23.
factors in the environment, this alone is not of sufficient value in making
a positive diagnosis of the stunting disease. The internal symptom
consist of an orange to reddish discoloration in the vascular tissue a
certain points at the base of the nodes of mature stalks and a genera
pink color in the growing point of small shoots. These are the symptom!
most relied upon in making a positive identification of the disease.
Cause and Transmission
The fact that no microbial causal agent of ratoon stunting disease
has been isolated, together with the fact that the disease is juice trans
missible from diseased to healthy plants, is considered as sufficient
evidence to classify the causal agent as a virus. Additional evidence ol
the viral nature of the causative agent is the fact that it can be de-
stroyed by heating the sugarcane seed pieces to about 54° C. inside the
stalk. This temperature controls the disease but does not destroy the
buds on the seed pieces.
The cutting knife is considered to be the principal means of trans-
mission of the disease from diseased to healthy plants. No insect vectors
have been reported to date.
Dissemination
The disease is spread from one part of a field to another or from
one locality to another through the use of diseased seed cane, or by
harvesting a field of cane with cane knives or harvesters contaminated
with the virus causing the disease.
Host Range
Plants, other than sugarcane, naturally infected with ratoon stunting
disease have not been recognized in the field. However, successful inocu-
lation of other plants has been made. In 1955, Hughes (10) in Aus-
tralia reported results of inoculation tests on corn and sweet sorghum.
Extracts from the inoculated plants proved infective when inoculated
into the sugarcane variety O. 28. In 1957 Steindl (20) in Australia re-
ported successful inoculations in the following genera of grasses:
Bmchiaria, Chloris, Cynodon, Echinochloa, Imperata, Panicum, Rhynche-
Jytrum, Sorghum, and Sporobolus. Sugarcane plants became infectedj
when inoculated with juice from these grasses. In 1957, Steib and Forbes
(18) reported successful inoculation of corn and Johnson grass (Sorghum:
halepense)
. No symptoms developed, but juice from inoculated plants!




In resistance ratings varieties vary from highly susceptible to highly
resistant. Whether or not any variety is immune is not known. Re-
sistance is measured by de-
creases in yield and by the
percentage of natural infec-
tion occurring in the field.
Losses have been measured
experimentally by comparing
yields from plots grown
from diseased seed cane with
ones planted with healthy
seed pieces (usually the pro-
geny crop from heat-treated
seed cane)
.
A few varieties are con-
sidered to be resistant, many
more are classed as sus-
ceptible, while many others
are apparently intermediate
in resistance. Varieties rated
as resistant include: Badila,
CP. 29-116, Comus, S.J. 16,
Q. 57, Q. 50, Ebene 1/37, B.
34-104, and B. 37-161. Va-
rieties considered highly susceptible are: Q. 28, Q. 66, Q. 47, S.J. 4,
Pindar, Trojan, Vidar, P.O.J. 2878, N.Co. 310, M. 34/132 (Mauritius),
B. 3337, B. 37172, CP. 28-19, CP. 34-120, CP. 36-105, CP. 43-47, CP. 44-
101, F. 108, P.O.J. 2883, and Co. 281. Definite information on many other
common world varieties is lacking (9)
.
CP. 44-101, in steam-sterilized soil, 75 days old.
Healthy on left, ratoon stunting diseased on
right.
Yield Responses to Disease Control
The effects of ratoon stunting disease on yields of important commer-
cial varieties, presently and formerly grown in Louisiana, were deter-
mined by a series of yield trials begun in 1953. These studies were initiat-
ed immediately after the disease was found in Louisiana. Before recom-
mendations could be made to the Louisiana sugar industry with re-
spect to steps to be taken to control the disease, it was felt that informa-
tion should be in hand regarding the reaction of the different varieties
to hot-water and hot-air treatments (13, 15, 17).
Seed cane of all the commercial varieties being grown on the Louisi-
5
ana Agricultural Experiment Station was subjected to various hot-wate;
and hot-air treatments, and effects of the treatments were determined
comparing the germination of the treated with the nontreated cane
These tests were useful also in providing disease-free seed cane whid
would be used in comparative yield trials. By the fall of 1953 enougl
seed cane of varieties presently grown and some of those formerly growi
was available to provide an ample supply of progeny seed for yiek
trials the next year. Seed cane of varieties found to be diseased was alsc
increased in 1953. This provided diseased seed for yield trials plannec
for the fall of 1954. Yield trials were made also in 1955, 1956, and 19571
The yields in tons of cane per acre, of diseased and disease-free cane
were calculated, after the appropriate trash deductions were made, from
the gross cane weights obtained from four replicated plots. The sugar
per ton of cane determinations were made by crushing 5-stalk sampler
from each of the four replications in the test. The various samples wert
crushed in a small hand mill, and brix, sucrose,^ and purity determina-
tions were made for each sample. The average sucrose content of the four
samples from diseased and disease-free cane was used as the basis foi
determining the sugar recoverable per ton of cane. Yield of sugar per
acre was calculated by multiplying the net tons of cane per acre by the
sugar per ton of cane.
Results with Present Commercial Varieties
Results of the first yield trials, harvested in 1955, and those harvested
each year thereafter through 1958, for the varieties being grown in
Louisiana are given in Table 1. The results of a large number of tests
for the two leading commercial varieties, CP. 44-101 and CP. 36-105,
are also given in Table 1. Other varieties included in the tests which are
grown only on a limited acreage but are important in certain areas of
the state, were CP. 44-155, CP. 43-47, CP. 48-103, and CP. 47-193. Seed
cane for planting diseased plots was from a crop grown from stalks that
had been inoculated with ratoon stunting disease.
An analysis of yields obtained during the four-year test shows that the
disease was causing serious losses in all the important commercial varie-
ties grown in Louisiana. The increase in tons per acre in the plant
cane and first ratoon due to the elimination of the disease by the hot-air
treatment of seed cane clearly demonstrated why there had been a
gradual decline in yield of the two leading varieties being grown in
Louisiana at that time. It was found that elimination of the ratoon stunt-
1
ing disease increased the yield of the leading variety, CP. 44-101,
which was being grown on more than 50 per cent of the acreage, by 7.8
|
tons of cane per acre, or 33.6 per cent, and by 15.4 tons, or 86.0 perj
2Sucros€ analysis by the Horn's dry lead method.
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cent, for plant cane and first ratoon, respectively. The average increase
for the two crops was 11.6 tons per acre, or 59.8 per cent. The other
important variety, CP. 36-105, grown on 15 per cent of the acreage,
also gave marked increases in yield in both the plant cane and in the
first ratoon crop. The increase in the plant cane was 7.3 tons per acre,
or 28.4 per cent, while the first ratoon responded with an increase of
12.6 tons per acre, or 62.7 per cent. The average increase for the two
crops was 10.0 tons per acre, or 45.6 per cent.
Presently grown varieties of lesser importance also gave significant
increases in yield of cane per acre when freed of the disease. Two of the
remaining four varieties have been released for a number of years but
have never occupied a very large acreage. The two varieties are CP. 43-47
TABLE 1.—Increases in Yield of Cane and Sugar per Acre Due to Control of Ratoon
Stunting Disease, by Hot Air, in Varieties of Sugarcane Presently Grown
in Louisiana
Type of Cane No.
Tests
Increase in Cane Yield Increase in Sugar
Tons/A. Per Cent T K<. / AJ^DS./ A. Per Cent
CP. 36-105
Plant cane 14 7.3 28.4 1,117 27.1
1st Ratoon 7 12.6 62.7 2,142 64.2
Average 10.0 45.6 1,630 45.7
CP. 43-47
Plant cane 2 7.1 26.5 841 22.5
1st Ratoon 1 11.1 48.1 931 30.3
Average 9.1 37.3 886 26.4
CP. 44-101
Plant cane 17 7.8 33.6 765 21.2
1st Ratoon 9 15.4 86.6 1,923 65.6
Average 11.6 59.8 1,344 43.4
CP. 44-155
Plant cane 2 7.9 27.9 543 12.7
1st Ratoon 1 13.6 74.3 1,474 48.7
Average 10.8 51.1 1,008 30.7
CP. 47-193
Plant cane 3 3.8 13.0 670 15.5
1st Ratoon 2 7.7 33.6 1,748 47.6
Average 5.7 23.3 1,209 31.6
CP. 48-103
Plant cane 3 4.5 17.6 633 14.4
1st Ratoon 2 10.5 64.8 897 58.5
Average 7.5 41.2 765 36.5
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and CP. 44-155. It was found that the disease-free plant cane and firs
ratoon of these two varieties also gave significant increases in yield o
cane over the diseased cane. The results are shown in Table 1. A similai
response was found with varieties CP. 47-193 and CP. 48-103, whicf
were released for commercial production within the last few years
CP. 48-103, a very early maturing variety, is considered an importaiu
addition to the varietal picture in Louisiana. A big disadvantage of the
variety is the relatively poor yield per acre, especially in the ratoor
crops. The yield increases obtained as a result of eliminating the ratoor
stunting disease suggest that the variety will be more widely accepted;
than was formerly anticipated.
The data clearly show that a greater increase in yield was obtained
in the first ratoon crop than in the plant cane. Table 2 gives the effects,
of the disease on the yield for a number of important commercial varie-i
ties now being grown in Louisiana. (Highly significant increases in yield
were obtained also from many present and former commercial varieties
by Schexnayder and Abbott (14) when the disease was eliminated by a
heat treatment. Their results showed that the first ratoon crop of all
the varieties tested maintained a high level of production when the
disease was not present.) As shown in Table 2, yields of the disease-free
ratoon for the two leading commercial varieties, CP. 44-101 and CP. 36-i
105, and also CP. 43-47, were as high as those of the disease-free plant
cane. The diseased canes, however, showed a very great reduction in
yield in the first ratoon. First ratoon yields of other varieties free of
the disease, given in Table 2, were not as high as yields of disease-free
plant cane. The results indicate, however, that there would be no ap-
preciable reduction in yield from plant cane to the first ratoon if the
important varieties now grown in Louisiana were free of the ratoon
stunting disease.
TABLE 2.—Effects of the Ratoon Stunting Disease on Yields of the Plant Cane and
First Ratoon of Important Commercial Sugarcane Varieties Presently Grown
in Louisiana
Yields in Tons Per Acre
CP. CP. CP. CP. CP. CP.
Type of Cane 36-105 44-101 43-47 44-155 47-193 48-103
Plant cane
Disease-free 33.0 31.0 33.9 36.2 33.0 30.1
Diseased 25.7 23.2 26.8 28.3 29.2 25.6
1st Ratoon
Disease-free 32.7 33.3 34.2 31.9 30.6 26.7
Diseased 20.1 17.9 23.1 18.3 22.9 16.2
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Results with Former Commercial Varieties
The effects of ratoon stunting disease on yields of varieties formerly
grown in Louisiana were also determined. Harvesting procedures and
sucrose determinations were the same as those outlined for the tests pre-
viously discussed.
The effects of the disease on yields of cane and sugar for each va-
riety included in a series of tests conducted over a four-year period (1955-
1958) are shown in Table 3.
The response following elimination of ratoon stunting disease is
similar to the response obtained with varieties being grown in Louisiana
at present. Significant increases in yield were noted for all varieties in-
cluded in the tests, except CP. 29-116. The greatest percentage increases
for the two crops were obtained with varieties CP. 28-19 and Co. 281.
TABLE 3.—Increases in Yield of Cane and Sugar per Acre Due to Control of Ratoon
Stunting Disease in Former Leading Commercial Varieties of Sugarcane in
Louisiana
Type of Cane xNo.
Tests
Increase in Cane Yield Increase in Sugar

































































































































There was a slight depression in sugar per ton of cane for the average of
both crops of all varieties in the tests. As was the case for the varieties
presently grown, this reduction in sugar content is not considered sig-
nificant because of the great increase in yield of cane.
Results of these yield trials suggest that ratoon stunting disease
played an important part in the deterioration of many of the CP. and
Co. varieties once favored in Louisiana. Although comparative yield
results are available for only one P.O.J, variety, P.O.J. 213, indications
are that all the P.O.J, varieties were probably affected by the disease.
Results published by Denley (7) showed that the average yield of
P.O.J. 213 in the plant and first ratoon crops was 25.9 tons per acre in
1929; however, by 1934, the average yield for the two crops had de-
clined to 14.0 tons per acre. The author stated that all the P.O.J, varie-
ties introduced into Louisiana appeared free of disease, but within a
relatively short period of time, gradual decline in yield was noted, and by
1934 the yields were approximately one-half of the 1928 and 1929 yields.
It was also observed that the decline was especially drastic in the ratoon
crops, and unusually favorable weather conditions in some years ap-
peared to arrest the decline. Abbott (1) concluded, after extensive
study of the light and dark strains of the red rot fungus, that the light
strain was responsible for the failure of P.O.J. 213 in Louisiana and in
the sirup-producing states. Ratoon deterioration studies by Edgerton
(8) suggested root rot, red rot, and possibly a number of other diseases
caused the rapid decline in yield of the P.O.J, varieties. Data collected
from a number of outfield test plots located in the sugar belt of Louisi-
ana and published by Arceneaux and others (3) also showed a down-
ward trend in the yielding capacity of P.O.J. 213 from 1928 to 1934
(Table 4).
In an attempt to determine whether or not ratoon stunting disease
contributed to this decline, P.O.J. 213 was included in the yield trials
at the Louisiana Agricultural Experiment Station beginning in 1954.
Since no mosaic-free P.O.J. 213 was available at the time, mosaic-diseased
cane free of ratoon stunting disease was planted in comparison with
seed having both diseases. Results of trials conducted in 1955, 1956, and
1958 showed that the average yield for the plant and first ratoon crops
for cane free of the ratoon stunting disease, but with mosaic, v/as 22.0
tons per acre. When this figure is compared with the 14.0 tons per acre
figure of 1934, it is apparent that even with mosaic present^ there was a
substantial increase in yield when ratoon stunting disease was eliminated.
Because of the presence of mosaic, red rot, and root rot, the 22.0 tons
yield was 8.0 tons short of the top yield produced by the variety in 1928
when it was considered free of disease. These results indicated that the
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TABLE 4.-Comparison of Yields from the U.S.D.A. Test Fields in Louisiana fron
1930 to 1950, Inclusive, with Yields of the Same Varieties Free of th.
Ratoon Stunting Disease
Tons per Acre - A v. Plant Cane and 1st Ratoon
Co. Co. CP. CP.




1933-34 19.3 31.4 22.6
1934-35 22.2 34.7 24.8
1935-36 23.0 36.4 24.7
1936-37 21.9 33.5 23.6 26.5 32.8
1937-38 20.4 36.2 23.7 27.2 36.5
1938-39 21.1 35.2 23.0 25.7 35.2
1939-40 20.7 22.7 18.6 20.3 32.3
1940-41 14.0 23.3 15.7 14.3 24.6
1941-42 18.3 26.6 20.0 18.3 28.2 28.2
1944-43 19.7 28.8 19.7 21.1 31.4 30.6
1 C\A O A A1943-44 16.9 27.9 17.2 19.5 33.0 29.4
1944-45 16.4 32.4 17.7 21.0 30.0 30 1
1945-46 17.6 29.2 16.7 18.9 28.7 26.7
1946-47 13.0 20.3 12.7 13.8 21.4 17.4
1947-48 10.4 13.5 21.4 16.4
1948-49 26.1 17.7 25.8 21.1
1949-50 26.6 18.6 26.4 22.0
Disease-free 26.9 35.7 27.2 27.4 29.2 32.2
No. tests 7 13 7 10 6 10
Diseased (RSD) 18.6 28.4 19.4 22.6 28.9 27.8
No. tests 7 13 7
Year
10 6 10
P.O.J. 213 '26 '27 '28 '29 '30 '31 '32 '33 '34
PI. cane 20.6 24.5 31.3 30.3 24.4 2!.S 20.1 20.2
1st Ratoon 23.5 28.7 31.6 26.4 18.5 19.4 17.7 14.3
Average 20.6 24.0 30.0 31.0 25.4 20.2 19.8 19.0 14.3
rather quick decline of P.O.J. 213 was probably due to several diseases,
ratoon stunting disease being one of the most important.
In an attempt to evaluate the yields of different varieties in Louisiana,
Arceneaux and Hebert (4) made a statistical analysis of yield data at
four test fields during the period 1937-40. The authors stated that the
most interesting disclosure brought out by the analysis of the data
was a progressive change in the relative performance of the different
varieties. Of the six varieties grown at the four test stations, namely, Co.
281, Co. 290, CP. 28-11, CP. 28-19, CP. 29-116, and CP. 29-320,' only
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CP. 29-116 performed uniformly. It was suggested that the negative
regression in varietal yield as compared to CP. 29-116 probably repre-
sented a decrease in varietal yield capacity resulting from the encroach-
ment of a disease or diseases on the clone. The change in yield status
displayed by some varieties at different stations, according to the authors,
was probably due to a rare and specifically virulent strain of a given
disease organism which was not present in the same proportion at all sta-
tions or was entirely absent at some places.
In an attempt to explain this gradual deterioration of the above
mentioned varieties, scientists of the two main research stations in
Louisiana conducted disease investigations over a period of years (1, 8,
16, 11, 12, 21). The evidence presented and reasons given for this failure
were never conclusive. The discovery of the ratoon stunting disense in
Australia by Steindl (19) may serve to explain such failures, which have
been accepted as a matter of fact in Louisiana and in many other coun-
tries.
The test field performance of several sugarcane varieties formerly
grown on a large scale in Louisiana was published by Arceneaux and
others (3, 9, 18, 20) covering the period from 1930 to 1950, inclusive.
Table 4 gives the yield of cane per acre for the plant cane and first ra-
toon from the time they were released for commercial production
through the 1949-50 crop year. From the data presented, a comparison
may be made of the highest and lowest yields of each variety, with the
yields obtained from the same varieties with and without the ratoon
stunting disease. Results taken during the yield trials showed that yields
of disease-free cane were as high as, or higher than, the highest tonnage
for each variety, except CP. 29-116. With this variety, the drop in yield
from the record of 36.5 tons produced by the cane free of the ratoon
stunting disease to 29.2 tons was probably due to diseases not controlled
by the hot-air treatment, or to other factors, since there were no signifi-
cant differences in yield between cane with and without ratoon stunting
disease. The mechanization of farming operations in Louisiana in the
forties probably affected the yielding capacity of this variety since it is a
very recumbent cane.
The results reported show very clearly that ratoon stunting disease
is playing an important part in reducing the yield of the varieties pre-
sently grown, and also indicate that it was probably responsible for the
"running out" of a number of varieties formerly grown in Louisiana.
It was found that the yield of both the plant and first ratoon crops could
be restored to a very high level by elimination of the disease. For
some varieties now grown on a large scale, the yields produced by the
healthy first ratoon crop were as high as those of the healthy plant cane.
13
1 he most striking ditterences in yield were between ratoon crops of va-
rieties with and without the disease, indicating that the greatest losses
occur in the ratoon crops. It may be concluded that ratoon stunting
disease is causing serious losses in yield ot sugarcane in Louisiana, and i
that, upon elimination of the malady, the varieties presently grown
j
should regain and maintain a high level of production in both the
plant cane and ratoon crops, providing other serious diseases, such as
mosaic, are also kept under control.
Studies on Control and Rate of Increase of the Disease
in Hot-Air Treated Cane
Following the discovery of the ratoon stunting disease in Louisiana in
1953, studies were begun at the Louisiana Agricultural Experiment Sta-
tion at Baton Rouge and at the U.S.D.A. Station at Houma, Louisiana,
to determine the reaction of commercial varieties and promising unre-
leased seedlings to the hot-water and hot-air treatments. Study of the
rate of spread of the disease as a result of mechanical harvesting v/as
also initiated.
Results of these tests showed that cane treated when 7 to 8 months
old was severely injured by the hot-water but not by the hot-air treat-
ment. The Ratoon Stunting Disease Committee, composed of members
j
of both stations and of the American Sugar Cane League, upon re-
ceiving the reports of the scientists, recommended the use of the hot-air
treatment in Louisiana. Other factors considered in arriving at this
recommendation were: (1) In Louisiana, there is no readily available
^
source of steam to heat the water, as in the tropics, because the heating
and planting of the crop commence before the factories are in operation;
(2) gas and electricity, which are available on practically every farm in
the sugar belt, could be used as a source of heat for the hot-air treatment;
(3) temperature control is not as critical with air as with hot-water in
treating immature cane; and (4) farmers would be able to purchase
an oven built according to specifications.
Seed cane was treated on a commercial scale for the first time in the
fall of 1955. Treatment requires that the ingoing air be heated to
58° C. or 59° C, depending on the variety. An oven temperature of 54° C.
is reached in about 3 hours after the treatment commences, and it re- i
quires 5 more hours at this temperature to eliminate the virus from the
i
seed piece. The cane is planted as soon as possible after it is removed
from the oven.
;
Studies were made in the spring of 1956, and repeated in 1957 and i




trol obtained, and rate o£ increase of the disease in the progenies of
treated cane which had been cut by a mechanical harvester.
Because examinations were made in the spring when the growing
point of the primary shoot was still under the ground, the pink dis-
coloration in the growing point, associated with the disease, was used
to determine the presence of the disease. This method of identification
was found very reliable, in some ways more so than the reddish-orange
color of the fibrovascular bundles associated with the disease in mature
. stalks.
Table 5 gives a summary of the degree of control and rate of in-
crease of the disease in plant cane and first ratoon crops grown from
heat-treated seed cane. Information was obtained from spring i^urveys
in 1956, 1957, and 1958. Varieties used were CP. 44-101, CP. 86 105,
and CP. 43-47. Disease readings were made on progenies grown from
seed one year removed from heat-treated seed cane. The percentage
disease was determined in the plant cane crop, in the first ratoon of
I that crop, and in a crop grown from seed obtained from the plant cane
crop. This was done in order to determine the rate of spread of the di-
sease as a result of one cutting with the mechanical harvester.
The 21 lots of CP. 44-101 plant cane treated in the fall of 1955 and
1956 and planted on 21 different plantations were found to be 5.4
per cent diseased. An examination of the plant cane progeny from
heat-treated cane from the same 21 lots the next year showed that the
disease had increased to 21.2 per cent. The first ratoon grown from the
same 21 lots of treated cane was 15.6 per cent diseased after only one
cutting with the mechanical harvester. A similar examination of treated
CP. 36-105 and CP. 43-47 showed that the amount of disease left in the
cane following the hot-air treatment was 2.3 and 4.2 per cent, respective-
ly. An examination in the spring, of plant cane grown from treated seed
which had been replanted, showed that the disease had increased to 12.5
per cent for CP. 36-105 and to 23.0 per cent for CP. 43-47. The first
ratoon grown from the treated plant cane was found to have increased
to 14.3 per cent for CP. 36-105 and to 28.6 per cent for CP. 43-47.
The amount of disease found in the oven-treated plant cane of the
three varieties averaged 4.5 per cent. An examination of the plant cane
of the three varieties grown from treated cane which had been replanted
and the first ratoon grown from oven-treated seed averaged 19.6 and 17.3
per cent, respectively. The rate of increase was 4.3 to 1 in the plant
cane and 3.8 to 1 in the first ratoon. The more rapid rate of increase of
the disease in the plant cane may possibly be explained on the basis that
both the bottom and top knives of the harvester served to spread the
disease in the stalks used for seed, while only the bottom knife served






































































In studies made on the main station at Baton Rouge, tlie presence
of the disease was determined by examination of mature stalks in the
fall of the year. The amount of disease found was slightly lower when
the reddish-orange discoloration of vascular bundles of mature stalks
rather than the pink discoloration of the growing point was employed
as the diagnostic symptom.
Concurrent with the above study were investigations to determine
the rate of increase of the disease in treated cane when mechanically
harvested and when cut with a sugarcane knife. The rate of spread of
the disease by the cane knife was found to be about the same as that of
the mechanical harvester.
Recommendations for the Control of Ratoon Stunting
Disease in Louisiana by the Hot-Air Treatment
of Seed Cane
Operation of Electric Hot-Air Oven
The following procedures are to be used in the treating operation
with the electric hot-air oven in order to obtain satisfactory disease con-
trol. These precautions and suggestions were compiled during a three-
year period of "on the farm" operational checks made by scientists and
producers.
1. Use an in-going air temperature (at thermometer level in the two
rear ducts) of 58° C. or 59° C, depending on the variety. CP. 44-
101 is treated at 59° C, all others at 58° C.
2. Total time for the treatment is 8 hours. Controls (thermo-
switches) will begin to cycle after 3 to 3i/2 hours of operation.
Continue treating for additional 5 or 41/2 hours at recommended
temperature.
3. Do not overload the box. This is Important. Leave a space at
least two inches between uppermost layer of cane and the pipe
immediately above. This space allows air circulation between the
layers of cane and is absolutely necessary for good disease control.
4. Be certain that cane does not fall through supports or racks,
which will cause a blocking of air circulation. This is particularly
important at the beginning of the planting season because of the
shortness of the cane.
5. Cane to be heat-treated should be thoroughly clean (free of
leaves and loose trash). Green leaf sheaths adhering to top of
stalks do not have to be removed if right around stalk.
6. Cane to be heat treated should be hand cut.
7. The time between cutting and treating should not exceed 24 hours.
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Cleaning cane for heat treating in hot-air oven. i'
I'
8. Cane should be stacked on racks in such a way that cane will'




9. Open treating chamber door immediately after treatment is
completed to permit cane to cool. Failure to do so will result in
poor germination.
10. Clean box after each variety is treated and keep area around box
clean. This will prevent an untreated stalk from being mixed with
treated material.
11. Check heating cones and mechanical operation before each treat-ii
ment. Be sure that temperature is maintained as recommended,]
that is, a temperature of 58° C. or 59° C. at all times after desired!
temperature is reached.
|
12. In Louisiana, treating of cane may be started, if cane is longj
enough, after August 1 and continued through a period not later!
than October 1.
13. Check seed source for symptoms of mosaic. This is particularly im-j
portant in N.Co. 310, CP. 44-101, CP. 52-68, and Co. 290. Canesj
showing mosaic should not be treated for planting.
j
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14. Erect varieties such as CP. 44-101 and CP. 43-47 should be stacked
loosely. This will aid in better circulation throughout the entire
stack, resulting in better disease control.
15. Make sure boxes are completely air tight at all times. This is im-
portant because in boxes not completely air tight, the temperature
will not level off at the desired time.
Planting, Cultivating, and Harvesting Treated Cane
The following recommendations on planting, cultivating, and har-
vesting heat-treated cane were compiled by scientists of the Louisiana
Agricultural Experiment Station and the United States Sugarcane Field
Station at about the same time plans for the oven were made available to
the industry.
1. Wagons to be used to haul cane from the heating unit to the field
must be clean of all cane or pieces of cane before treated cane is
loaded. If possible, it is suggested that different wagons be used
to haul field-run cane and treated cane.
2. Check fields of seed cane to be treated to make sure varietal mix-
tures do not exist, and plant in land free of volunteer cane.
3. If possible, plant treated seed in land that has been out of cane
for at least two years.
4. Plant at regular field planting rate (two stalks and a slight lap) .
5. Plant cane immediately after treating if possible.
6. Do not cut or "whack" cane in the furrow. After treatment, all
the eyes on the stalk will germinate at the same time.
7. If possible, water cane in furrow before covering to insure good
stand. If moisture is plentiful, watering is not needed.
8. Cover with only 3 inches of soil at time of planting, but plan to
re-cover after cane comes up.
9. After first covering, roll or cultipack tops of rows.
10. Cover crops should not be planted over treated cane.
11. It is recommended that treated cane not be shaved; however, if
shaving is done:
(a) Use the shaver in the treated cane first, then shave field-run
cane, or
(b) Treat the blade with steam or by flaming, or
(c) Run the shaver through one row of land that does not have
cane planted, or stubble pieces, or volunteer cane on it.
12. Cultivation implements should be scoured by running the im-
plement through one row that does not have cane planted, stubble
pieces, or volunteer cane on it.
13. Use chemicals as method of weed and grass control rather than
hoeing, to reduce possible recontamination.
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14. Either cut the treated seed first or allow the harvester to lay-up^
|
one week after cutting field-run seed cane before going intcl
treated seed cane. I
15. If cane knives are used to cut treated seed cane, use new knives
|
or disinfect the knives in boiling water, by flaming, or by using
a 2 per cent Lysol solution. When using a Lysol solution, scrub or '
swab the knives, harvester cutting blades, and chains thoroughl)
j
until all accumulated coating of dirt and juice is completely re !
moved. i (
16. Once the treating program is underway it is suggested that the
first stubble of treated cane be re-treated. This is to be done irij ,
order to eliminate any disease that may have escaped during the'
first treatment.
If the above precautions are followed during planting, cultivating,
j
and harvesting of treated cane, recontamination will be held to a
minimum. Unless recontamination occurs by introducing the disease
|
from untreated cane to the treated cane, the treatment should result in
disease-free cane for a number of years.
i
i
Hot Water as a Control for Ratoon Stunting Disease
In tropical countries hot-water, instead of hot-air, is used for treatingj
seed cane to control the ratoon stunting disease for the following rea-
sons:
1. Sugarcane used for seed purposes is older and consequently more
mature than cane used for seed in Louisiana, and is not injured severely!
by the hot-water treatment. !
2. Planting and milling are done at the same time, making hot-water
available at mills for treating seed cane. This is not the case in Louisiana.
[
3. The planted cane germinates and grows immediately in the tropics,
precluding poor stands from rotting of heat-treated seed cane.
For those in tropical areas who may be interested in the hot-water
treatment of seed cane the following reference is given: i
Antoine, Robert. 1955. Observations on sugarcane diseases in Australia
and Fiji. Mauritius Sugar Industry Research Institute. Bulletin No. 5.
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ADDENDA
The oven built and being used in Louisiana has the following speci-
fications:
Size: 6x6x8 feet.
Material used: 4x4x8 feet sheets of plywood of i/^ and I/2 inch
thickness.
Capacity: 2,000 to 2,200 pounds of cane.
Source of heat: Electricity; space heater cones operated on 110 voUs,
660 and 1,000 watts.
Air circulation: Blower w/s^ HP motor operated on 220/208/1/50 or
60 current.
Electrical supply: Autotransformer between power source and 100
amperes disconnect switch.
Recirculation: Completely closed system.
Temperature used: 58° C. or 59° C, depending on variety (air enter-
ing rear of oven)
.
Treatment period: Total of 8 hours; requires 3 to 31/2 hours before
oven reaches desired temperature. Time clock is pre-set for cut-
off after 8 hours treatment.
Loading: Mobile type rack.
% Oven may be purchased from Doherty Manufacturing Company,
Baton Rouge, Louisiana, U.S.A., or Mr. Logan Perkins, Export Machin-
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